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Figure 1: Picture from the entrance of the greenhouse on the last work day.
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Plants in Each Raised Bed
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Abstract
Our project was to revitalize the greenhouse at the Mount Carmel Area Jr./Sr. High School. When Jake
Betz, the Director of the Mother Maria Kaupas Center came to speak to us in class, he explained that the
greenhouse had not been used since the early 2000s and that it was in need of cleaning, maintenance, and
planting before it could be used again. The school hoped for the greenhouse to be revived in order to benefit the
students through hands-on course work, as well as various extracurricular activities in order to further engage
the students in gardening and sustainability. To accomplish this goal, the high school and the Mother Maria
Kaupas Center sought out Environmental Studies 411 students to bring background knowledge and an outside
perspective to get the infrastructure operating again. Our group chose to pursue this project because we would
be able to make connections within the community and create a tangible final product that would have an
immediate impact on the students at the school and the community as a whole. Therefore, along with our goal
of restoring the greenhouse, we created a curriculum that includes different classroom activities that the teachers
can use. Through the revitalization of the greenhouse, an important educational asset was brought back to life at
the high school, and it will be able to be used for many years to come.

Figure 2: Picture of the greenhouse on the first visit

Figure 3: Picture of the greenhouse on the last visit
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Part 1: Curriculum
Soil
Information retrieved from: Ben Marsh / Department of Geography / Bucknell University / Fall 2017 / Food
and Environment topical outline and The Edible Schoolyard Project Curriculum1
●

●

●

●

●

1

The function of soil
● Holds, stores and releases water and nutrients
● Helps to maintain plant life between rainfalls
● Holds nutrients between plant death and future growth
● Soils are an ecosystem of invertebrates, biological material, bacteria and plant roots
Soil is the lifeblood and fertility of the garden: it is alive, diverse, and deserving of our care in
cultivation and preservation
● The process of decomposition helps reduce waste and replenishes soil by amending the soil with
finished compost
● Topsoil is alive and is a habitat for many organisms, healthy soil translates to healthy plants and
healthy plants translates to healthy humans and animals
Soil components
● Mineral component: pieces of rock
● Organic material: humus and organisms
● Air, water, nutrients, and salt
Soil properties
● Texture
● Texture is the size of the different elements
● Clay, silt, sand, or a mixture (loam)
● Clay is the most important material in the natural world, and the clay content within soil
is key to many of the other properties
● Field Capacity
● The amount of water that is stored on the surface
● The more clay that is present, means the higher the field capacity is
● But, too much clay will not accept or release water
● Structure
● A “good” structure most likely has a higher clay content
● Structure is important to increase permeability and decrease erodibility of fine soils
Soil forming processes
● Weathering
● Makes little pieces of rock out of big pieces
● Most rapid at the top of the profile, near the surface, where the sun shines; therefore,
more fine, textured material is higher up the profile
● Organic Activity
● Plant growth adds humus to the top of the profile
● Bacterial activity destroys humus
● Erosion and Deposition
● Erosion is good and bad; too “raw” if it is over eroded and too “weak” if erosion does not
refresh the surface layers
● Deposition adds loose soil or accumulates too fast

https://edibleschoolyard.org/
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Soil horizons
● The processes of soil formation work from the top, to differentiate the layers in a soil, from most
“atmospheric” (surface) to most “earthy” (bedrock)
● O Horizon: organic material
● A Horizon: less intense color and less fine material
● B Horizon: accumulation of iron, clay and sometimes calcium
● C Horizon: weathered rock with little transformation
● R Horizon: unweathered rock, or other parent material
● Factors in soil formation, why one soil is different from another
● Parent Material: what rock (or other earth material) is being weathered
● More or less clayey
● Affects field capacity
● Age: how long the soil has been worked on by the different processes
● More weathered soil is deeper
● Slope: hillside or valley bottom
● Soils get thinner or thicker depending on location
● Drainage: how readily water moves through the soil
● Too swampy = no oxygen and roots die
● Too fast drainage = does not hold water
● Climate: moisture balance and temperature
● More moisture means faster weathering (and more clay production) as well as more
humus production, decomposition, and leaching
● More heat means faster weathering, decomposition, and leaching
● This is the major factor that differentiates soils on a global basis
● *Goldilocks: suggests that the best soils are intermediate on most variables, not too much
or too little of a specific variable
●

Figure 4: Soil in a raised bed at the greenhouse
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Ecosystems
Information retrieved from: Mother Earth News2 and NASA Global Climate Change3
What is an ecosystem?
● A biological community of interacting organisms and their physical environment
● Includes all living things (plants, animals, and all organisms) in a given area interacting with
each other and with their nonliving environment (weather, earth, sun, soil, and atmosphere)
● Each organism has its own niche or role to play
● An ecosystem determines the health of the entire planet
● Components of a greenhouse ecosystem
● Light
● All plants require light for photosynthesis
● Light is an essential gardening ingredient
● Maximizing light will improve plant growth
● Temperature
● Controls a plant’s rate of photosynthesis, cell division, as well as water and nutrient
uptake
● There is a direct relationship between temperature and plant growth
● The temperature of a greenhouse should be kept between 75 and 85 degrees Fahrenheit
during the day, and between 60 and 75 degrees Fahrenheit at night
● Humidity
● Most plants prefer a relative humidity of 55% to 60%
● Excess moisture can cause problems that can lead to pathogenic fungal growth
● Humidity can be controlled with proper ventilation and air circulation
● Carbon Dioxide
● Fresh air, biologically active soil, and exhaled breath should provide enough carbon
dioxide in a greenhouse
● Increased levels of carbon dioxide can improve yields and are beneficial to vegetables
● Energy flow within ecosystems
● It is important to know how energy flows through ecosystems through food chains because…
● Energy transfers decrease as they move up trophic levels because energy is lost as
metabolic heat when organisms from one trophic level are consumed by organisms from
the next level
● Trophic level transfer efficiency (TLTE) measures the amount of energy that is
4
transferred between trophic levels
●

2

https://www.motherearthnews.com
https://climate.nasa.gov
4
https://courses.lumenlearning.com/boundless-biology/chapter/energy-flow-through-ecosystems/
3
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Figure 5: A diagram of the energy pyramid showing various animals through the food chain (~Grade 7)

Figure 6: This diagram of the energy pyramid shows how much energy is lost and kept, in terms of biomass, at each level of the
pyramid from primary producers to tertiary consumers. (~Grade 8)
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●

Biological magnification: the increasing concentration of a substance, such as a toxic chemical, in the
tissues of tolerant organisms at successively higher levels in a food chain
● As we move up the food chain, species, such as carnivores, become more vulnerable to
pesticides, herbicides, and poisons like DDT
● Organisms at higher trophic levels carry more toxins

Figure 7: This figure shows how DDT is more concentrated at higher levels of the trophic pyramid
Information retrieved from: Professor Matthew McTammany, Biology 208

What is global warming?
● A gradual increase in the overall temperature of the Earth’s atmosphere
● Global warming is attributed to the greenhouse effect which is caused by increased levels of
carbon dioxide and other pollutants
● An effect of this trend is an increase in extreme weather events such as longer and hotter heat
waves, heavier rainfall, powerful hurricanes, severe drought and floods, etc.
● What is the greenhouse effect?
● The trapping of the sun’s warmth in the planet’s lower atmosphere
● Keeps the temperature of the Earth higher than it should be
● When sunlight reaches the Earth’s surface, some of it is absorbed and warms the ground while
some bounces back into space in the form of heat, but the greenhouse effect traps heat in the
atmosphere that should be going back into space
● How does global warming affect greenhouse ecosystems?
● Negatively impacts species and plants
● Changes chemical compositions of water causing the amount of available oxygen to decline
● Changes precipitation levels which causes changes in local climate conditions
● Plants have little ability to adapt to areas that are too warm or too cold
● Growing seasons may change and become shorter or longer
●
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Pests and Integrated Pest Management (IPM)
Information retrieved from: Ben Marsh / Department of Geography / Bucknell University / Fall 2017 / Food
and Environment topical outline
What are pests?
● Pests harm or compete against our crops
● The pests we usually are talking about are insects, which often eat up to 40% of unprotected
crops
● What are pesticides?
● One way to get rid of pests is through the use of chemical poisons
● A downfall of using chemicals is that insects develop resistance very quickly and the chemical
pesticide becomes less efficient
● An alternative to chemical pesticides is Integrated Pest Management (IPM)
●

Below are the steps that can be taken to remove pests from killing crops. This information was retrieved from
Wikipedia ‘Integrated pest management’, accessed Oct 4, 20115
1. Acceptable Pest Levels
The emphasis is on control, not eradication. IPM holds that wiping out an entire pest population is often
impossible, and the attempt can be expensive and environmentally unsafe. IPM programs first work to establish
acceptable pest levels, called action thresholds, and apply controls if those thresholds are crossed. These
thresholds are pest and site specific, meaning that it may be acceptable at one site to have a weed such as white
clover, but at another site it may not be acceptable. By allowing a pest population to survive at a reasonable
threshold, selection pressure is reduced. This stops the pest gaining resistance to chemicals produced by the
plant or applied to the crops. If many of the pests are killed, any that have resistance to the chemical will form
the genetic basis of the future, more resistant, population. By not killing all the pests there are some un-resistant
pests left that will dilute any resistant genes that appear.
2. Preventive Cultural Practices
Selecting varieties best for local growing conditions, and maintaining healthy crops, is the first line of defense,
together with plant quarantine and ‘cultural techniques’ such as crop sanitation (e.g. removal of diseased plants
to prevent spread of infection).
3. Monitoring
Regular observation is the cornerstone of IPM. Observation is broken into two steps, first; inspection and
second; identification. Visual inspection, insect and spore traps, and other measurement methods and
monitoring tools are used to monitor pest levels. Accurate pest identification is critical to a successful IPM
program. Record-keeping is essential, as is a thorough knowledge of the behavior and reproductive cycles of
target pests. Since insects are cold-blooded, their physical development is dependent on the temperature of their
environment. Many insects have had their development cycles modeled in terms of degree days. Monitor the
degree days of an environment to determine when is the optimal time for a specific insect’s outbreak.
4. Mechanical Controls
Should a pest reach an unacceptable level, mechanical methods are the first options to consider. They include
simple hand-picking, erecting insect barriers, using traps, vacuuming, and tillage to disrupt breeding.

5

http://en.wikipedia.org/wiki/Integrated_pest_management
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5. Biological Controls
Natural biological processes and materials can provide control, with minimal environmental impact, and often
at low cost. The main focus here is on promoting beneficial insects that eat target pests. Biological insecticides,
derived from naturally occurring microorganisms (e.g.: Bt, entomopathogenic fungi and entomopathogenic
nematodes), also fit in this category.
6. Responsible Pesticide Use
Synthetic pesticides are generally only used as required and often only at specific times in a pest’s life cycle.
Many of the newer pesticide groups are derived from plants or naturally occurring substances (e.g.: nicotine,
pyrethrum and insect juvenile hormone analogues), but the toxophore or active component may be altered to
provide increased biological activity or stability. Further ‘biology-based’ or ‘ecological’ techniques are under
evaluation.
An IPM regime can be quite simple or sophisticated. Historically, the main focus of IPM programs was on
agricultural insect pests. Although originally developed for agricultural pest management, IPM programs are
now developed to encompass diseases, weeds, and other pests that interfere with the management objectives of
sites such as residential and commercial structures, lawn and turf areas, and home and community gardens.

Figure 8: Close-up photo of weeds in raised beds

11

Weeds
Information retrieved from: Ben Marsh / Department of Geography / Bucknell University / Fall 2017 / Food
and Environment topical outline, as well as Weed Science Society of America6
What is a weed?
● A wild plant growing where it is not wanted
● Competes with cultivated plants for water, light, nutrients, and space
● R-selected: mature and spread quickly, short life span, and produce many offspring
● Impacts of weeds on the environment
● Changes the natural diversity
● Changes the balance of ecological communities
● Threatens the survival of plants and animals
● Competes with native plants
● How to prevent weeds from growing
● Lay down mulch
● Water the plants, not the weeds
● Use landscape fabric or newspaper
● Use a chemical lawn fertilizer with weed control
● How to remove weeds
● Pull by hand for weeds with shallow roots by holding the plant by its stem and pulling gently
● For weeds with deeper roots, use gardening tools to dig in the soil around the weeds to loosen the
soil and pull the stem when soil is damp and wet
● Use chemical products
●

Figure 9: Additional close-up photo of weeds in raised beds

6

http://wssa.net/wssa/weed/
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Nutrition
Information retrieved from: Ben Marsh / Department of Geography / Bucknell University / Fall 2017 / Food
and Environment topical outline, Healthline7, and SFGate Healthy Eating8
Why should students eat vegetables?
● Helps with growth and development
● Boosts their vitality
● Reduces the risk of chronic diseases such as high blood pressure, heart disease, and obesity
● Provides important vitamins such as vitamin C and folic acid
● How many vegetables should students eat per day?
● 2 to 2 ½ cups of vegetables per day are recommended for a 2,000 calorie diet
● Some of the best vegetables to eat include:
● Broccoli
● Spinach
● Carrots
● Garlic
● Brussel Sprouts
● Kale
● Green Peas
● Ginger
● Asparagus
● Red Cabbage
● Sweet Potatoes
● Why should students eat fresh vegetables?
● Nutrient levels begin to decline immediately after harvesting and continue to do so after storage
● The heating process during manufacturing of canned vegetables often reduce the nutrient levels
● They also contain high levels of salt and sugar
● Vegetables are most nutritious when they are consumed in their natural form
● *Vegetables freshly picked from a garden or local farm contain the most nutrients
●

7
8

https://www.healthline.com/nutrition/servings-of-vegetables-per-day
http://healthyeating.sfgate.com/many-fruits-veggies-should-eat-day-3324.html
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Activities
1. Soil pH Lab
Retrieved From: The Edible Schoolyard Project, Curriculum: Garden, p 130-1329
●

●
●
●

●

●
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Summary
● Students test the pH levels of soil from three different sites in the garden to determine the level
of acidity in the garden soil
Student Learning Goals & Objectives
● Use scientific tools to determine whether the soil is acidic, basic, or neutral
Assessments
● Accurately test and record the pH of the soil using a pH strip and probe
Materials *can be downloaded at this link https://edibleschoolyard.org/resource/soil-ph-lab
● Job Board
● Watering cans
● Sticks for stirring
● pH strips
● pH color key
● Signs for sample areas
● Clipboards
● Pencils
● Calculator
● *Soil pH Lab Visual Aid
● *Soil pH Lab worksheets
Preparation
● Create job board, listing garden jobs and pH lab
● Create the Visual Aid
● Copy the Soil pH Lab worksheet to hand out
● Label the sites and dig holes where samples will be collected
● Collect all the materials, then set them up to make a pH lab
Procedure Steps
● Full Group, 7-12 minutes, at the Opening Circle
● Welcome students and introduce the Soil pH Lab
● Ask students to explain what pH measures
● Explain that pH is relevant to the garden because it indicates nutrient availability
● Tell them that the ideal acidity level for soil is between 6 and 7
● Explain that microorganisms, like bacteria, are most prevalent in slightly acidic soil (6-7)
and that microorganisms are responsible for making nutrients available to plants
● Explain that students will use pH strips to test the pH of three different areas in the
garden: an annual bed, a perennial bed, and a compost pile
● Prompt students to think about scientific procedures and why it is necessary to test three
different areas of the garden
● Ask students to predict which site will be in the ideal 6-7 window on the pH scale and
why

https://edibleschoolyard.org/resource/soil-ph-lab
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Divide students into four working groups for garden jobs. Lead one of the groups to the
pH lab for the first rotation.
● Small Groups, 60-70 minutes, garden work rotation
● Each group of students rotates through the pH lab as the other groups work in the garden
● Encourage students to think about and discuss scientific procedures, pH, and soil health
while they work in the garden.
● One group of students starts at the pH lab while the other three groups begin their garden
jobs.
● When the first group is done with the pH lab, they return to (or begin) their Garden Work
Rotation and the next group starts the pH Lab.
● At the pH lab
● Gather students around the pH lab table
● Divide the group into three smaller groups, each group should have:
● Pencils
● pH strips with the color code key
● Clipboard with a Soil pH lab worksheet
● Stir stick
● Watering can
● Each group of 2-3 students will test a sample
● Bring students to their test site and demonstrate how to make a soil solution, dip the pH
strip, and how to read the key.
● Have each group take a reading from the strip, record their data on the worksheet, and
return to the table to derive a mean average
● Ask students to identify their samples as acidic or basic
● Ask students what abiotic factors might alter the pH of the soil (rain, sun, temperature)
● Prompt students to think about methods that can be used for maintaining the soil pH
between 6 and 7 (e.g. compost, amendments like limestone and sulfur)
● Have students reset the pH lab for the next group and return to garden work
● Full Group, 8-10 minutes, at the Closing Circle
● Using a whiteboard or chalkboard, collect data from each group
● Ask students what they notice about the pH of each site and prompt them to think about
methods that can be used for maintaining the soil pH between 6 and 7 (e.g. compost,
amendments like limestone and sulfur)
● Have students serve a seasonal fruit, vegetable, or herb tasting
● Important vocabulary: pH, basic or alkaline, acidic, neutral, microorganisms
●
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2. Greenhouse Lab
Retrieved From: The Edible Schoolyard Project Curriculum: Garden, p 7310
●

●

●
●

●

●
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Summary
● Students will begin to understand what the greenhouse effect is and how it is connected to global
warming
Student Learning Goals & Objectives
● Explain the greenhouse effect
● Explain how the greenhouse effect contributes to global warming
Assessment
● Through experience, explore how greenhouse gases trap heat in the Earth’s atmosphere
Materials *can be downloaded at this link https://edibleschoolyard.org/resource/greenhouse-lab
● Whiteboard
● *Reusable name tags for the students
● *Academic Language Sentence Structure
● *Greenhouse Lab Labels
● *Greenhouse Gases List
● *Prompt for Walk and Talk
Preparation
● Create job board, listing Greenhouse Lab activity and garden jobs for working groups
● Make the reusable name tags mentioned in materials
● Write the Academic Language Sentence Structure on a whiteboard for the Closing Circle
Procedure Steps
● Full Group, 7-12 minutes, at the Opening Circle
● Welcome students and introduce the Greenhouse Lab
● Let students know that they will be taking a break from their garden jobs today to visit
the Greenhouse Lab
● Comment on the fact that they are studying Energy and Heat in their classrooms. We
have a greenhouse in our garden – has anyone seen it or know where it exists?
● We will be doing our Greenhouse Lab at the greenhouse today:
● Does anyone know how the greenhouse works?
● Has anyone heard of the phenomenon called the “greenhouse effect”?
● How is it connected to global warming?
● Go over the garden jobs. Focus attention on the Job Board and exhibit team teaching.
From their seat in the circle, each garden teacher gives a brief description of the garden
job they will be leading that day. One working group should harvest and prepare garden
produce for a class tasting.
● Mention that students will be doing a tasting and a Give One, Get One activity with two
different sentence frames during Closing Circle. Have a volunteer read the sentence
structure out loud.
● Divide students up into small working groups
● Small Groups, 40-60 minutes, in the greenhouse area
● Student groups take a break from their garden jobs and participate in the Greenhouse Lab
activity
● Direct students into the greenhouse for two minutes of exploration, encourage them to
experience the space. Inquire about any observations.
● Gather the students together just outside the greenhouse

https://edibleschoolyard.org/resource/greenhouse-lab
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Ask if there is a volunteer willing to explain – in their own words – the greenhouse effect.
Explain that, as a group, we will act out this process. Assign them "roles" to act out the
greenhouse effect:
● Assign some of the students the role of "Heat" and others the role of "Greenhouse
Gases." Just be sure that there are more "Heat" students then "Greenhouse Gases"
students.
● Hand out name tags and have students put them on
● Inform “Greenhouse Gases” students that they can choose what kind of gas they
are for the game. The top five greenhouse gases are: water vapor, carbon dioxide,
methane, nitrous oxide, and ozone.
● Label the far side of the area the "Sun" and the area inside the greenhouse "Earth"
● "Heat" students should stand at the "Sun" end of the space while two of the "Greenhouse
Gases" students should stand in the middle (outside the door of the greenhouse). Other
“Greenhouse Gases” students can wait and watch on the sidelines.
● Remind students that the sun produces heat waves that reach the Earth’s surface. Ask
students to wiggle their arms in a wave motion to represent the oscillation of heat waves.
At this time have the "Heat" students walk from one side of the space to the other,
demonstrating heat traveling from the sun to the Earth.
● Explain that most heat escapes back into space while gases in the atmosphere trap some
of the heat.
● These "Greenhouse Gases" allow the Earth to stay warm and allow life to
flourish. We’re using the word “trap” as that’s one way to scientifically explain it
(have the “Greenhouse Gases” students point to the “Heat” student they wish to
“trap” and say, “trapped”).
● To demonstrate this, have the "Heat" students “bounce” off Earth and travel back to the
other side of the space, but this time the "Greenhouse Gases" students each trap one
"Heat" person, keeping them on the "Earth" side of the space, allowing the others to
"escape."
● Students need to be aware that the greenhouse effect is a beneficial, natural process and
that without it the Earth would be too cold to sustain life
● Now introduce the idea that things are changing on Earth, and there are now more
greenhouse gases. Have all the remaining "Greenhouse Gases" join the other "Gases" in
the middle of the space. Ask the students to predict what would happen when more
greenhouse gases are added to the atmosphere.
● Again, have the original group of "Heat" students travel from the "Sun" side to the
"Earth" side of the space. Then ask the "Heat" students to try to travel back to the other
side of the space. The "Greenhouse Gases" students should then each trap one "Heat"
student. Since there are many more “Greenhouse Gases,” more "Heat" will be trapped on
Earth, with very little, if any, "Heat" escaping. This is how global warming happens.
● Walk and Talk - Students "Walk and Talk" back to their garden job
● Pair students for the "Walk and Talk"
● Prompt them to discuss the question: How do greenhouse gases get into our atmosphere?
● When you reach your destination (if necessary, take the long way to give students more
time to talk) have a quick circle up and ask students to share what they talked about on
their walk
● Facilitate a discussion on the difference between human vs. natural contributions
to greenhouse gases: human impacts such as fossil fuel combustion, and natural
processes such as changes in incoming solar radiation, volcanic activity, or forest
fires (cow farts is a popular one).
●
●
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Full Group, 10-15 minutes, at the Closing Circle
● Ask students to reflect on the lab using the sentence structure written on the whiteboard.
● “At opening circle I thought _________, and after going through the greenhouse lab I
now think ________. I think my garden job of __________ is related to global warming
because it ____________."
● Important vocabulary: greenhouse effect, global warming, greenhouse gases
●

Figure 10: The Edible Schoolyard Project’s Greenhouse Lab Earth and Sun Labels for Students
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3. Compost Lab (if composting is incorporated at the greenhouse in the future)
Retrieved from Edible Schoolyard Project Curriculum: Garden, p 5111
● Summary
● Students will begin to understand the process of decomposition and learn about the organisms
responsible for breaking down matter
● Students will begin to make the connection with finished compost as food for plants in the
garden
● Student Learning Goals & Objectives
● Explain the different layers in a compost pile (browns, greens, food scraps, manure, water, and
air)
● Identify the organisms responsible for decomposition, the FBI (fungus, bacteria, invertebrates)
● Explain the process of decomposition
● Explain the importance of compost
● Assessments
● Discuss and label the necessary components of the compost pile using the Compost Cake visual
aid (browns, greens, food scraps, manure, water, and air)
● Discuss the organisms responsible for decomposition (fungus, bacteria, and invertebrates)
● Identify and discuss compost at several different stages on Compost Row from food scraps to
fertile soil
● Discuss that making compost piles speeds up decomposition, reduces waste, and replenishes soil
● Materials *can be downloaded at this link https://edibleschoolyard.org/resource/compost-lab
● Compost pile or row
● Three small piles of greens, browns, and food scraps
● Thermometer
● Bucket of sifted finished compost
● Rotting apple
● *Compost Cake Visual Aid with ingredient cards, elements, and file folder
● *Fungus, bacteria, invertebrates (FBI) images
● *Prompt for Closing Circle activity
● *Decomposition definition
● Preparation
● Build a compost pile or row
● Gather materials for your greens layer, browns layer, and food scraps into small piles near your
compost
● Insert a thermometer into the hot pile
● Create job board, listing the Compost Lab activity and two garden jobs for working groups
● Create the Compost Cake visual aid
● Create the Compost Cake ingredient cards with Velcro backing
● Create the FBI images and their “Top Secret” folder
● Procedure Steps
● Full Group, 7-12 minutes, at the Opening Circle
● Welcome students and introduce the Compost Lab by asking students to help us with this
"Mystery of Decomposition”
● "Help us with this mystery. What is going on with this apple? It’s not looking so good…"
Have students participate in a Think-Pair-Share and discuss what they think is going on
with the apple. Ask for two or three people to share out their thoughts. If possible, have
the students build on the ideas of others in the conversation.
11

https://edibleschoolyard.org/resource/compost-lab
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Explain that students will take a break from their working groups to visit the Compost
Lab. Explain that the garden can be thought of as an outdoor laboratory – a place to
experiment and figure things out together.
● Go over the garden jobs and divide students into working groups. Focus attention on the
Job Board and exhibit team teaching. From their seat in the circle, each garden teacher
gives a brief description of the garden job they will be leading that day.
● In your small group, ask students to share one question they have about decomposition
before participating in the lab
Small Groups, 40-60 minutes, at the compost station
● Students rotate through the Compost Lab activity and their working groups
● Start with an exploration activity. Ask students, “How many things can you find in the
compost pile or in the area that you think are connected to the mystery of the apple (or to
decomposition in general)?”
● Come back together as a group and have the students do a Think-Pair-Share discussing
how what they found is connected to the decomposition of the apple. Once they have
finished sharing with each other, ask several students to share with the group what
connections they or their partner have made during their discussion.
Compost Cake and FBI
● Show students the Compost Cake visual aid
● Explain that building a compost pile is similar to building a layer cake. This layer
cake/compost pile is feeding the FBI.
● Show students the Compost Cake ingredient cards and invite them to identify each one as
they are arranged on the visual aid: C is for carbon (sticks, straw, dry material, “the
browns”), N is for nitrogen (living plant matter like leaves and grasses, “the greens”), M
is for manure (horse, duck, chicken manure, which are rich in microorganisms), N is for
nitrogen (this time from food scraps)
● Explain that decomposers, like all living organisms, have three main needs for survival:
food, water, air. When building our compost piles, we are creating an environment
suitable for the FBI by providing food, water, and air.
● Open the “Top Secret” file folder and have students identify the FBI while looking at
images of each
● Have students review what elements are found in the staged piles of food scraps, browns,
and greens (carbon and nitrogen). Explain that we layer the browns, greens, and food
scraps to make our compost piles.
Reading the Thermometer
● Have students gather around the hottest (newest) compost pile
● Direct their attention to the thermometer in the compost pile. Take guesses from students
on how hot the compost pile gets and why it heats up. Have students read the
thermometer and explain that decomposition is happening fastest when the compost is at
the ideal temperature of 130-160 degrees Fahrenheit.
● Take guesses for what causes the heat. Draw an analogy between a middle school dance –
with a hundred students moving around in one room – and the bacteria in the compost
pile. Individually, we hardly notice our own body heat, but when we are all together –
eating, digesting, and moving around – our heat is noticeable and the room heats up.
● Explain that the billions of active bacteria give off heat while they decompose the pile.
Living Soil (if you have a compost row)
● Show students the progression of the compost piles from start to finish with a walk down
the row. Ask students to make an observation about the difference between the first and
●

●

●

●

●
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the last pile (e.g. looks like soil, no longer hot, can no longer recognize the parent
material, smaller in volume).
● After showing all the stages of decomposition, gather students around a bucket of sifted
finished compost
● Invite students to hold finished compost in their own hands. Explain that the components
of this pile have been decomposed and changed into living soil. Take a handful of soil
and explain that there are billions of bacteria in each handful.
● Prompt students to think about why we might build compost piles in the garden when
decomposition is occurring all around us all the time. Explain to students that composting
speeds up decomposition, reduces waste, and replenishes soil.
● Ask students to now come up with a working definition of decomposition together. Have
a student read aloud the dictionary definition of decomposition and notice how the two
are similar.
● Full Group, 10-15 Minutes, at the Closing Circle
● Ask students to think about one question they have about compost
● Facilitate a Think-Pair-Share discussing a question they have about compost. Share out.
● Important vocabulary: Fungus, Bacteria, Invertebrate, Decomposition, Living soil

Links to Other Useful Curriculum and Activity Ideas
●
●
●
●
●

Garden lesson plans and projects for each month during the year
● http://growing-minds.org/garden-lesson-plans/
Soil texture and composition activity
● https://kidsgardening.org/lesson-plans-soil-texture-and-composition/
Princeton School Garden Cooperative (Entire Curriculum)
● http://eduinterface.weebly.com/uploads/3/5/6/7/3567545/schoolgardening.pdf
The Edible Schoolyard Project offers a complete curriculum including numerous activities online
● https://edibleschoolyard.org/
Johns Hopkins University Foodspan offers a program about teaching the food system from farm to fork.
This link includes lesson plans, presentation slides, and student handouts (Unit 2 is most applicable).
● http://www.foodspanlearning.org/lesson-plans/unit-2-farmers-factories-and-food-chains/
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Part 2: Maintenance Plan
Daily Practices During the Growing Season (Summer and Fall)
1. Water plants daily and check soil moisture
● Do not water plants until the first few inches of soil are dry12
2. Open the vents and start the fan using the switch at the back left corner of the greenhouse
● Depending on the temperature, the fan may need to be left on all day and night
3. Maintain a temperature between 75 and 85 degrees Fahrenheit during the day and between 65 and 75
degrees Fahrenheit during the evening in the greenhouse
● Use the thermometer on the window of the door to check the temperature
4. Once the plants grow tall enough, put down newspaper in between each plant to prevent weeds from
growing
● If newspaper is not working, use mulch
5. If weeds surface, identify them and implement Integrated Pest Management
6. Put tools away and keep greenhouse clean and tidy
7. Any excess organic materials should be put in the black compost bin outside the greenhouse
8. Depending on the temperature, at the end of day close the vents and turn off the fan
● To leave only the vents open without running the fan, place a rock behind the vent lever
to wedge vents open
● If there is a cold day with no sun, use best judgement for fan to be on or off, and for vents
to be open or closed

Figure 11: A picture of the thermometer on the window of door of the greenhouse

12

https://www.greenhousecatalog.com/greenhouse-watering
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Harvesting Vegetables and Plants
When plants get large enough, place any type of vertical support system around them in order to
promote upright growth
● Prune and trim plants to maintain them
● Currently there are tomatoes, sweet peppers, broccoli, yellow onions, basil, parsley, sage, rosemary, and
oregano in the greenhouse, below are instructions on how to harvest each
● Tomatoes13
● Harvest when the tomato is very red in color, and possibly yellow around the stem
● A ripe tomato is only slightly soft to the touch
● Sweet Peppers14
● Harvest when firm and at desired size
● The longer the pepper stays on the plant, the sweeter it becomes
● Broccoli15
● Harvest broccoli when the buds of the head are firm and tight and before the heads flower
● If you see yellow petals, harvest immediately
● Cut the heads from the plant with at least 6 inches of the stem
● Side shoots will continue to develop once the main head is harvested, you can continue to
harvest from these shoots as well
● Yellow Onions16
● Wait until tops become yellow and begin to fall over
● Bend the tops down and loosen the soil around the bulbs to encourage drying
● Harvest in late summer
● Basil17
● Pick the leaves as soon as they are 6-8 inches tall
● Pick the leaves regularly in order to encourage growth
● Parsley18
● Wait until the leaf stems have three segments
● Cut leaves from the outer portions
● Sage19
● Pick off leaves around stem
● Rosemary20
● Wait until the plant has just begun to bloom
● Cut off the top two to three inches of each sprig, leaving green leaves
● Be careful not to cut the plant too close
● Oregano21
● Stems need to be at least four inches tall for harvesting
● Run fingers along stem so leaves collect in hand then trim the now leafless stem
● Remove plants completely from soil after harvesting season, this will prevent possible disease in future
plants in the greenhouse
●

https://www.almanac.com/plant/tomatoes
https://www.almanac.com/plant/bell-peppers
15
https://www.almanac.com/plant/broccoli
16
https://www.almanac.com/plant/onions
17
 https://www.almanac.com/plant/basil
18
https://www.wikihow.com/Harvest-Parsley
19
https://bonnieplants.com/growing/growing-sage/
20
https://preparednessmama.com/harvest-rosemary/
21
https://www.thekitchn.com/everything-you-need-to-know-about-growing-oregano-220612
13
14
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Winter Care and Replanting:
Winter Care:
*At this point, unless further developments are made to gain a heat source (see below to future innovations), the
plants will not be able to grow through the winter months. Therefore, winter care of the greenhouse involves the
following:
● Pot the rosemary, sage, oregano, and sweet william flower in a container that can be brought indoors
over the winter to keep alive
● Cover the raised beds with tarp
● Insulate the openings (vents and fan) with foam panels to block cold air from coming into the
greenhouse
Replanting:
●
●
●

●
●
●
●
●
●

Purchase seeds of desired plants for the greenhouse
Each plant is different, but most seeds should be started roughly 6-8 weeks before the last frost (around
late March for seedlings to be planted in May)
To start the seeds:
● Check the packaging of the seeds to specify exactly when to start
● Obtain biodegradable pots that are at least 2-3 inches deep and fill them with a fresh sterile mix
(do not reuse potting soil)
● Plant 2-3 seeds (depending on the plant) ¼ inch deep in the soil
● Water the seeds lightly, moistening only the top layer of the soil
● Keep the seeds indoors, in a warm space, and in sunlight
● *It is important to note that not all of the seeds will survive, so plan accordingly by
planting more seeds than you want in the greenhouse
Once the shoot of the plant has sprouted, it is time to plant them in the greenhouse
To prepare for planting, till the soil to make sure all weeds are removed
If more soil is needed, contact Fogle’s in Lewisburg
● A mixture of mushroom soil and topsoil should be used, consult employees about necessary ratio
To plant the seedlings, remove from the biodegradable pots and plant them in the raised beds
Pack the plants in with soil so they are supported and sturdy
*It is also important to note that some plants may need pollination. Ask Charmaine Ryan (contact
information on cover page) about which plants need to be pollinated. Given that the greenhouse is
enclosed, certain pollinator species may not be able to do their job. Therefore, hand pollination may be
necessary. To do this, you will need to use a Q-tip to swab the stamen of the male plant. Then touch the
Q-tip to the stigma of the female flower by touching all surfaces of the middle section of the plant. This
could also be an activity for students.22

*Once the new seedlings have been planted in the greenhouse, return to the beginning of the Maintenance
Plan and repeat steps starting at Daily Practices During the Growing Season (Summer and Fall)

22

http://vegibee.com/index.php/hand-pollination
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Future Innovations
●

●

●
●

●

●

Introduce hydroponics into the greenhouse
● A way of growing plants without soil
● For further information contact Professor Nate Siegel (contact information on cover page) and
visit: http://www.simplyhydro.com/whatis.htm
Use manure and compost heating
● A way to heat the greenhouse naturally through the winter
● For further information contact Professor Nate Siegel
Bring hanging plants into the greenhouse
● Planting vertically will maximize space and efficiency during the growing season
Fix the door completely
● The hinges are broken and the door does not shut all the way
● The maintenance staff at Mount Carmel High School has been contacted about this necessary fix
Address the problem with the sealed off water spicket to the left of the greenhouse
● A close water source is needed for using the hose to water the plants
● The maintenance staff at Mount Carmel High School has been contacted and they are looking
into turning the water back on
Plant more raised beds in the courtyard
● There is extra space that can be used for more plant growth

Figure 12: A mural in downtown Mount Carmel
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Thank you, Mount Carmel!
Link to our work video:
https://www.youtube.com/watch?v=Njy3atCsacs

Figure 13: Pictured from left to right Andrew Podbielski, Megan Ganning, Brennan Sharkey, and Maddie Mulford
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